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Model Concept

o0 The Activity-Based Travel Demand Modeling (ABM) is a
agent-based model in which individuals and their
Interaction with each other and their environment are
explicitly represented.

0 The activity-based approach views travel as a derived
demand to pursue activities.

o It considers the all-important link between activity
participation behavior and travel behavior,

0 It accommodates the interaction among different
activities pursued by an individual, and

0 It accommodates the interaction between the temporal
and spatial dimensions of activity participation.



Model Application

o SCAG ABM will be fully implemented for the2016
RTP/SCS.

o The model will generate performance indicators,
conformity analysis, and environmental justice analysis.

o To analyze the impact of infrastructure investment, land
use development, pricing policy, active transportation,
high speed ralil, and travel demand management.



Motivation

RTP Guideline by California Transportation
Commission- the largest four MPOs in California
are encouraged to transition

to activity-based travel demand models.




Progress




Stage 1 Model Development

wTask 1. Modeling Framework Setup
- Based on CEMDAP (UT Austin)

ATask 2: Initial Estimation
- Three Core Modules
- Based on 2001 Travel Survey

ATask 3: Initial Calibration
- Base Year 2003




OVERVIEW OF
SCAG ABM



About SCAG ABM

Simulates daily activities and travel patterns for each
person (18 million +) of SCAG region

Creates rich socioeconomic characteristicsfor each person

Outcome of ABM = every person with a day timer attached
to them T just like travel survey

Model outputs are converted to OD matrix, and input to
assignment



SCAG ABM Flowchart
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Salient Features of SCAG ABM

o Comprehensivelycharacterizes the activity-travel
patterns of all household members

o Incorporates spatial -temporal dependencies and
constraints between and within individuals of a
household

o Incorporates advanced vehicle type choice model,
which determines the mix of vehicles in a fleet



Salient Features of SCAG ABM

o0 Enables a holistic assessment of the effects of land -
use, built environment, and transportation
policies on entire activity-travel patterns.

o Facilitates environmental justice (EJ) analyses by
having the ability to examine the effects of policies on
any defined segment.

0 Accessibility indicator is used as model input. It is
sensitive to time of day, availability of opportunities, and
variation of transportation LOS offering increased
behavioral realism and behavioral sensitivity



Salient Features of SCAG ABM

Temporal Resolution
o Continuous time scale

0 Spatial Resolution
o Allows for any number of zones



Salient Features of SCAG ABM

Software

o Involves a portable and flexible object-oriented software
architecture design

o Standard Window-based user interface
o Allows user to modify model parameters

o Provides afriendly interface to help the user understand
the logic of the system and the underlying models



SCAG ABM Framework: SImAGENT

o SIMAGENT (Simulator of Activities, Greenhouse Emissions,
Networks, and Travel) is the base framework of SCAG ABM.

0 SIMAGENT Is a model system that includes 3 core modules:
0 PopGen : a synthetic population generator,

o CEMSELTS: a disaggregated socioeconomic module,
Including work location and vehicle ownership/type sub-
models,

o CEMDAP: a dally activity and travel scheduling module



SIMAGENT Model System

INPUTS

Models

OUTPUTS

Population

Employment

PopGen

Household table

SCAG survey

CEMSELTS

Person table

School drop-out rate

CEMDAP

Activities

Education attainment
status

Zone attributes

LOS

Geographic
correspondence files

Road Network

Transit Network

Policies

Tours

Stops

Trip table




SIMAGENT Sequence and Modules

PopGen generates eight basic
Social -Economic Data socioeconomic attributes for

eachofther e g i X8+ milkion
.v population.

PopGen

O
CEMSELTS
U 1,

Traffic & Transit Assignment

Person Characteristis ~ HHId Characteristi
HHID PerlD Res. TAZ Age Gender Race Hhsize HHType
1 1 1121 36 Male Hispanic 3 Married
1121 33  Female Hispanic 3 Married
1121 9 Female Hispanic 3 Married
1121 66  Female Asian 1 Alone
2114 52 Male  White 4 Married

4

4

4

2114 48 Female White Married
2114 21 Male  White Married
2114 17 Female White Married

W W w Wi~ -
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SIMAGENT Sequence and Modules

CEMSELTS* generates

Social -Economic Data additional person and household
socioeconomicattributes that

fed to CEMDAP to simulate daily

PopGen activity-travel patterns.

Person Characteristis HHId Characteristis

CEMSELTS |

‘ ' HHID PerlD Status Education TAZ HhidInc #Car  Type
i 1 Worker Master 1334 $75-$1001 2 SF
2 N-Worker Master nfa  $75-$100I SF
3 Student Elementery 1121 $75-$100I SF
1 N-Worker College n/a < $25K MF
1  Worker Bechalor 2145 > $100K SF
2  Worker Cechalor 2113 > $100K SF
3
4

Student High Scl 2114 > $100K SF

W W W WwWIN[(F -
W W W woindy D

* ComprehensiveconometricMicrosimulatorof Socio-economicsLand-use andTransportationSystem
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SIMAGENT Sequence and Modules

CEMDAP* Is the core module
Social -Economic Data that simulates activity schedule

‘ and travel characteristics for

each individual of the region.
Y
CEMSELTS

‘ 1‘ ousehold ID = 1; Person ID = 2

HH Per. Tour Stop Start Travel

CEM DAP ID ID ID ID Activity Origin Dest. Time Time Duration Mode

1 2 1 1 P.Busi 1121 1126 8:30 10 mins 30 mins Walk

Home 1126 1121 9:10 10 mins Walk

2

1 Eating 1121 1156 11:40 20 mins 60 mins Auto
2 Shopping 1156 2113 13:00 15 mins 45 mins Auto
3 Home 2113 1121 14:00 20 mins Auto

e
NN NN
NN NP

Traffic & Transit Assignment

* ComprehensiveconometricMicrosimulatorof Daily Activity-TravelPatterns
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SIMAGENT Sequence and Modules

o From SCAG ABM outputfor each person, we
have information about the type of activity,
when, where, how long, how to travel, with
whom, in what sequence, and
Interrelationships with other persons and
locations In the engagement pattern.



Assignment

Growth Forecasting
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Traffic & Transit Assignment

o CEMDAPoutput is converted
to OD matrix as input for
assignment

0 Using the same assignment
module from SCAG Trip-
based Model in TransCAD

0 FeedbackLOS& accessibility
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Current Status

Three Core A PopGen, CEMSELTS, CEMDAP

Modules and
Software

A Estimated Based on 2001 Travel
67 Sub -Models Survey

A Papers and Conference
Research Presentations

Continuing Research and Model
Enhancement 22




PopGen

CORE MODULES

Generatesomplete synthetic population by expandingdieaggregate sample datamirror knownaggregate distributions
of household and person variables of interest.

A Create additional variables for edgodividual
A Create Longrerm Choice Variables

Simulates activity schedule and tragbbracteristics for each individual of the region

Population Synthesizer
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PopGen > 4

PopGen 1 A Population Synthesizer

0 Activity-based model estimates travel decisions for

each personi need a population synthesizer to create
socioeconomic data for each person

0 PopGenis an advanced population synthesizer
developed at Arizona State University.

0 It uses lterative Proportional Updating (IPU) method
which can simultaneously control household and
person attributes.



PopGen

PopGen Procedure

C PopGengenerates complete synthetic population by
expanding the disaggregate sample datato mirror

known aggregate distributions of household and
person variables of interest.

0 Disaggregate sample data of the population
- PUMS, ACS, travel survey (SCAG uses ACS)

o Marginal distribution for the entire region: census
summary files, agency forecasts

- SCAG Forecasting unit develops marginal distribution by TAZs



SCAG Population Synthesizer

Household
Attributes at TAZ
Level

Household and
Person Sample
Data

Household and Person Attributes

at TAZ Level

person Marginal

Distributions
Summary

Statistics

Geographic
correspondence
file

Map
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PopGen

Features of PopGen

Controls for both household and person attributes

Automatically corrects for zero-marginal and zero-cell
problems

Computationally tractable method implemented in user-
friendly Windows systems

Provides goodnessof-fit measures to assess
performance of population synthesis process



Percent

Results 1T Example of Household Outputs

m Scenario 2: Synthesized

1 Scenario 3: Synthesized

1 Scenario 4: Marginal

1 Scenario 4: Synthesized

1 person 2 persons 3 persons 4 persons 5 persons 6 persons 7 or more
persons

HouseholdSize
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Percent

PopGen

Results T Example of Population Outputs

16%

Comparison of Age Distribution

14% -

12% -

10% -

8% -

6% -

4% -

2% -

0% -

m Marginal

m Scenario 1
Scenario 2

m Scenario 3

m Scenario 4

Under5 5tol4 15t024 25t034 35to44 45to54 55to64 65to74 75to84 85 and

years  years years years years years years years years  more

Age
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Household Attributes

Presence of oW

g % ,&

Size househdid/” ‘
1] 206/ children Q"
2| 926 S
Yes 20750 \
3| 239 '
No 1304 d
4 112 3
5 25 Householder Age
6 / 15-64 3023
7+ 3 >=65 356

Household type
Type 1 |[Family: married couple

Type 2 [Family: male householder

Family: female

Type 3 householder

Non-family: householder

Type 4 alone

Non-family: householder

Type S
yp not alone




PopGen

Person Attributes

31



